The revision of the specimens of Pseudosinella at the Bonet Collection (MNCN, Museo Nacional de Ciencias Naturales-CSIC, Madrid) have allow us to describe four new species found among 175 slides with more than 420 specimens. One of them belongs to the petterseni-group (unguiculus with a fully developed tooth and without eyes). The differential characters of Pseudosinella species from Christiansen (2007), and four characters more, have been used for comparison with the related species.
Introduction
Pseudosinella is a very well studied genus. Chaetotaxy and morphological characters are used for the species identification, which facilitate the description of new species when new material is obtained from field. Christiansen et al. (1983) made a revision of the species studying the specimens cited from Europe and other countries, and set up the code of species macrochaetotaxy. Christiansen et al. (1990) designed a computer assisted identification of the species of Pseudosinella adding some more characters. This electronic key is now in the Web (Christiansen, 2007) , and it is in permanent actualization. The revision of the specimens of Pseudosinella from the Bonet Collection (MNCN, Museo Nacional de Ciencias Naturales-CSIC, Madrid) allowed us to find misidentified specimens, some belonging to species not described. Among the collection a slide with two specimens identified as P. petterseni was found. Börner in 1901 described P. petterseni Börner, 1901 from Freuenberg (near Marburg), Germany. Bonet in 1931 cited and described this species from Spain as conspecific with Börner's species. A comparison of this species with the rest of similar species of the petterseni-group shows that it is a new species. Three additional new species have been easily detected using the combination of the chaetotaxy formula and the other characters used for the species description.
Material and methods
The species described in this paper came from to the Collembola collection keeping in the Museo Nacional de Ciencias Naturales-CSIC, Madrid (Spain), some of them from the Bonet collection. The observations of the slides have been done under a microscope Olympus BX51-TF with a multi-viewing system and phase contrast, and an Olympus BX50-F4 with differential interference contrast (DIC). For the measurements a U-DA drawing attachment UIS (Universal Infinity System) and a scale calibrated with a slide of Graticules Ltd. (1 mm divided in 100 parts) has been used. The related literature has been reviewed in order to make a comparative table to deal with the new species of the petterseni-group.
Species descriptions
Pseudosinella pseudopetterseni sp. nov. , Tables 1 and 2 inger, 1980 (USA), P. ashmoleorum Gama, 1988 (Açores) , P. bachae Luciáñez & Simón, 1994 (Spain) , P. gajui Luciáñez & Simón, 1994 (Spain) , P. espanita Christiansen & Bellinger, 1996 (USA) , P. bellingeri Wang, Christiansen & Chen, 2002 (Tibet) , P. caoi Chen, Wang & Christiansen, 2002 (China) and P. soriensis Simón & Signoret, 2006 (Spain) . FIGURES 1-6. Pseudosinella pseudopetterseni sp. nov.: 1, chaetotaxy of abdominal segment II; 2, head macrochaetotaxy; 3, labium chaetotaxy; 4, trichobothrial complex of abdominal segment IV; 5, distal part of leg III; 6, mucro. Ch.5 1-5 1 1 1 (1) 5 1 (1) 5 5 5 1
1 -1
1 4 5 1 (1) 1 5
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Ch.11 1-5 2 2 1 1 1 . ciliated macrochaeta with supplementary seta / 7. absent; Ch.5, r <ventral labial>, 1. smooth microchaeta/ 2. ciliated microchaeta/ 3. smooth macrochaeta/ 4. ciliated macrochaeta/ 5. absent; Ch.6, e <ventral labial>, 1. smooth microchaeta/ 2. ciliated microchaeta/ 3. smooth macrochaeta/ 4. ciliated macrochaeta/ 5. absent; Ch.7, L1 <ventral labial, 1. smooth microchaeta/ 2. ciliated microchaeta/ 3. smooth macrochaeta/ 4. ciliated macrochaeta/ 5. absent; Ch.8, L2 <ventral labial>, 1. smooth microchaeta/ 2. ciliated microchaeta/ 3. smooth macrochaeta/ 4. ciliated macrochaeta/ 5. absent; Ch.9, a <second abdominal seta>, 1. smooth microchaeta/ 2. ciliated microchaeta/ 3. smooth macrochaeta/ 4. ciliated macrochaeta/ 5. absent; Ch.10, b <second abdominal seta>, 1. smooth microchaeta/ 2. ciliated microchaeta/ 3. smooth macrochaeta/ 4. ciliated macrochaeta/ 5. absent; Ch.11, p <second abdominal seta>, 1. absent/ 2. present; Ch.12, q1 <second abdominal seta>, 1. smooth microchaeta/ 2. ciliated microchaeta/ 3. smooth macrochaeta/ 4. ciliated macrochaeta/ 5. absent; (1)
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The use of the presence/absence of the S and T setae on the head, the formula for the labial, second and third thoracic segments, second and fourth abdominal segments, and the presence of the accessory seta s of the anterior trichobothrial complex of fourth abdominal segment allows to separate the new species of the considered group. These characters have been selected among others because are easily observed in the specimens. The table 2, with the 44 characters frequently used for the description of species of this genus, is sufficient to identify and compare the species of this group. These characters have been obtained studying the original papers of the species descriptions (Bagnall, 1939; Christiansen, 1960; Christiansen & Bellinger, 1980 , 1996 Gama, 1988; Gama & Busmachiu, 2002; Gisin, 1967; Gisin & Gama, 1972; Luciáñez & Simón, 1994; Rusek, 1979; Wang et al., 2002; Wang et al., 2004) and completed using the program of Christiansen (2007) .
P. bachae and P. gajui can be differentiated only by the shape of the tenent hair of the tibiotarsus (Luciáñez & Simón, 1994) . In our opinion this two species are the same because, in addition, P. gajui has been described using only one specimen from the same locality and date of P. bachae. For this reason we consider P. gajui a new synonym of P. bachae.
There are some problems with the characters in Table 2 for P. biunguiculata. In the original description, Ellis drew the p seta of abdominal tergite II, and presented a macrochaetae formula with two M macrochaetae on abdominal tergite IV but without P macrochaeta. Mari-Mutt (1986) compared the types with specimens from Puerto Rico and could not tell the specimens apart in that respect: the p (=a2p) seta is absent, the P macrochaeta is present, and there is only one M macrochaeta. A few specimens from Puerto Rico were different by having R 2 on the head. These characters have been updated in Table 2 .
The characters are only unknown for P. halophila, but its peculiar habitat (under stones uncovered at low tide, England) allows to suppose that is a valid and different species. In addition only P. ashmoleorum, P. caoi, P. espana and P. certa share with P. halophila by the presence of only two teeth in the inner unguis (Bagnall, 1939) .
The reference for Spain of P. petterseni is erroneous because Bonet (1931) identified the two specimens used for the actual description of P. pseudopetterseni sp. nov. as P. petterseni. Posterior authors used this reference without test the specimens, found by us during the study of the Pseudosinella species in different collections from Spain Museums and particular collections for the preparation of the Entomobryomorpha volume of the "Fauna Iberica Project".
Pseudosinella tietarensis sp. nov.
Figs 7-12 , Table 3 Type material. Santa María del Tietar, Ávila (Spain). Holotype: male, slide MNCN115coll2003 (4) Description. Maximum length 0,7-1.0 mm (Holotype: 0,68 mm). Apparently without pigment. 3+3 eyes. Ratio antenna/cephalic diagonal 1,3 and 1,4. Antennal segments I/II/III/IV ratios 1/1,42/1,29/2,38. Sensorial setae s of the sensory organ of antennal segment III short and expanded (leaf shaped), with two sensilla on antennal segment II (Fig. 12) . Apical region of the antennal segments II and III, with a pseudopore in an internal-ventral position, far from the setae line. Apical vesicle absent from antennal segment IV.
Formula of the labial base ( Fig. 9 ): M 1 M 2 rEL 1 L 2 (all setae conspicuously ciliated except r, that is a vestigial microchaeta).
Formula of the dorsal macrochaetae: R011/10/0101+2. Anterior seta to thoracic II pseudopore absent. Abdominal tergite II chaetotaxy: -aBq 1 q 2 (Fig. 7) , a as a ciliated microchaeta. In the R complex R 0 to R 2 are present (Fig. 8 ). Accessory seta s in the anterior trichobothrial complex of abdominal tergite IV is present (Fig. 10) . Seta P on abdominal tergite IV located slightly anterior to the trichobothrium, half of the length of M 1 and as ciliated mesochaeta (Fig. 10) . Medial seta M 1 located at the level of the trichobothrium T 2 and pseudopore almost at the same level than M 1 . Unguis ( Fig. 11 ) with dental plate occupying 50% of the basal internal edge; basal teeth of similar size, medial tooth well developed, approximately 65-70% from base of total unguis. Unguiculus appendage acumi-nate, always with a first developed external tooth and a second tooth or, sometimes, a more or less slightly developed serrated lamina. Tibiotarsi with clavate tenent hair. Legs without scales. Retinaculum with 4 + 4 teeth and one ciliated seta. Two internal and two to three external setae related to two distal pseudopores of manubrial plate. Mucro with distal tooth equal than the anteapical; the basal spine reaches just to the tip of the first tooth.
FIGURES 7-12. Pseudosinella tietarensis sp. nov.: 7, chaetotaxy of abdominal segment II; 8, head macrochaetotaxy; 9, labium chaetotaxy; 10, trichobothrial complex of abdominal segment IV; 11, distal part of leg III; 12, second and third antennal segments.
Etymology. The species name is referred to the locality: Valle del Tietar. Discussion. P. tietarensis sp. nov. has the same chaetotaxy formula that P. cordobensis Simón et al., 1987 and P. arretzi Simón, 1981 , that have the unguiculus smooth and with a big single teeth respectively; the new species has two teeth. In addition P. cordobensis has seta a from second abdominal segment smooth, four internal teeth on the unguis (the first single tooth at 74% from the basis), and without ungual wing tooth (Simón et al., 1987) . P. arretzi has different unguiculus shape (Table 3) (4)63 (2 specimens), slide MNCN115coll2003(4)65 (2 specimens), slide MNCN115coll2003 (4)70 (1 male). Deposited in the Museo Nacional de Ciencias Naturales-CSIC (MNCN), Madrid (Spain).
Other material. Slide MNCN115coll2003(4)64 (1 specimen), labeled as: "Zool. Suelo Jaca, Monte Boalar 13.xi.1965 (R021) 1 jacensis?"; slide MNCN115coll2003 (4)73 (1 specimen Formula of the labial base ( Fig. 15 ): M 1 M 2 rEL 1 L 2 (all setae ciliated but very slightly, except r, that is vestigial microchaeta). Formula of the dorsal macrochaetae: R011/32/0201+2 (Fig. 14) . Anterior seta to pseudopore thoracic II absent. Abdominal tergite II chaetotaxy: pABq 1 q 2 (Fig. 13) . A of the length of B. R complex of the head with R 0 to R 2 Accessory seta s in the anterior trichobothrial complex of abdominal tergite IV present (Fig. 16) . Seta P on abdominal tergite IV anterior to the trichobothrium (Fig. 17) . Medial seta M 1 slightly above trichobothrium T 2 , pseudopore at the level of M 2 . Unguis ( Fig. 18 ) with dental plate occupying 50% of the basal internal edge; one of the basal tooth slightly bigger than the other one; medial tooth well developed, approximately 60% from base of total unguis. Ungual wing tooth present, but very difficult to see in some specimens. Unguiculus appendage acuminate, finely serrated. Tibiotarsi with acuminate tenent hair. Legs without scales. Retinaculum with 4 + 4 teeth and one ciliated seta. Two internal and two to three external setae related to two distal pseudopores of manubrial plate. Mucro with distal tooth longer than the anteapical; the basal spine reaches just to the tip of the distal tooth (Fig. 19) .
Etymology. The species name is referred to the locality: Jaca. Discussion. Only P. subilliciens Mateos, 1993 and P. gineti Cassagnau, 1955 has the same macrochaetae formula that P. jacetanica sp. nov. P. gineti is a cavernicolous species with a very long unguis and with the following differences with the new species: labial base formula (all setae except r as smooth macrochaetae), sensorial seta s of the sensory organ of antennal segment III peg or rod-like, ratio antenna/cephalic diagonal 2,3, ungual wing tooth absent, unguiculus swollen and without teeth, and maximum length 3 mm. P. subilliciens with macrochaetae of labial base (except for r) clearly ciliated; tenent hair clavate and with three-four internal teeth on the unguis (Table 3) . Description. Maximum length 1,0-1.3 mm (Holotype: 1,05 mm). Apparently without pigment. 3+3 eyes. Ratio antenna/cephalic diagonal 1,3 and 1,5. Antennal segments I/II/III/IV ratios 2.05/1.14/1.31/1.00 (n = 2). Sensorial seta s of the sensory organ of antennal segment III expanded (leaf shaped). Apical vesicle absent from antennal segment IV.
Formula of the labial base ( Fig. 22 ): M 1 M 2 rEL 1 L 2 (all setae ciliated except r, that is a vestigial microchaeta.
Formula of the dorsal macrochaetae: R011/00/0201+2. Anterior seta to pseudopore thoracic II absent. Abdominal tergite II chaetotaxy: -aBQ 1 q 2 (Fig. 20) . B and Q as broad ciliated and pointed macrochaetae. R complex: R 0 to R 2 present (Fig. 21 ). Accessory seta s in the anterior trichobothrial complex of abdominal tergite IV present (Fig. 23) . Seta P on abdominal tergite IV slightly anterior to the trichobothrium (Fig. 24) . Medial seta M 1 between the trichobothria T 1 and T 2 ; pseudopore nearest M 1 .
Unguis ( Fig. 25 ) with dental plate occupying 60% of the basal internal edge; one of the basal tooth slightly bigger than the other one; medial tooth well developed, approximately 70% from base of total unguis. Unguiculus appendage acuminate with small denticles. Dorsal tibiotarsi tenent hair clavate. Legs without scales. Retinaculum with 4 + 4 teeth and one ciliated seta. Two internal and two external setae related to two distal pseudopores of manubrial plate. Mucro with distal tooth longer than the anteapical; the basal spine reaches just to the tip of the distal tooth.
Etymology. The species name is dedicated to Dr. José Carlos Simón, Spanish collembologist. Discussion. P. simoni sp. nov. has a unique macrochaetotaxy. The closest species with the same macrochaetae formula is: P. sexoculata Schött, 1902 (3 + 3 eyes, R011/00/0201+2, paBQ 1 q 2 , M 1 m 2 rel 1 l 2, accessory seta s present) (Table 3) .
